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IIoIsjmMs of l)io(livrrsity have lu'conic priority areas for latul roiiscrvation iniliati\«^s, (iflrriliincs without recognitictii

that llu'sc nrriis an' tiotspols of ciillural diversity as well. Usiii*^ the Colorado llatrau ecoregioii as a case study, this

iiiquiry (1) outlines llio hniad ji;eo<;rai»lii<' patterns of l)i(tloi^iral diversity and elhnolinguislie diversity within this eeore-
gion; (2) diseusst^s why these tv\o kinds offhM'rsily are often influenced h\ the sanie fi;(^ngraj)hie and historic factors;

and (:<) sn*];gests what can I)e dune to integrate traditional ecological knowledge of indigenous peoples into niulticnllural

eonservalion eoUahorations.

Kry words: hio^hversity, onns<Mvalion planning, linguistic diversity, traditional ecological knowl<Mlge.

''Along conic the scicnfists ond nxtkc the nurds of our

oncrsfors into folklore.
"

—Agnon (1966)

"The d'nvrsily of life on earth is under threat: so is the

diversity of hnnian cultures. . . . The intriguing ques-

tion is this: ttpart from estahlishing rights oirr resourc-

es, will the total comnmnities bring Itack sonn* (f their

earlier cultural traditions ofconserratittn ofhiol<tgic<d

diversity?"

Gadgil (19H7)

The (](di)ra(lo Plat(viii of North America (Fig. 1)

has ruct'iv(Hl iiitt-rtialioiial i<H*<»i!;iiilion for nearly a

t;enlury IxH-aiise of the piorKMM'itig efforts there to

\

formally protect its s[)e(TaeuIar iialiiral and cultural

lan(lscap(\s (Sellars, 1997). D<'spite that recogtii-

lal>lishin(M»l of IVI(^sa Verde National Park in 1906

and the Grand Can)()n National Park in 1919

(Rnrtdiatn. 2000). nuue than 11.1 million acres of

the Colorado PlalcauV 130 million acres hav<' been

fedei'ally |)roleeted foi their natural and culliual re-

sources. A diverse collection of national i)arks and

monuments, wildlih' refuges, recreation areas, eon-

servalion an^as, prt^serves, wihlerness ar(»as, ami

national historic parks and sites, these protected

latuls are managed by lln* National Paik Service,

the U.S. Fish and Wildlife S<M-vice, the I .S. Forest

Service, and the Bureau of Land Vlatiagement (Ta-

bles 1 and 2). Conservation efforts on the Coh»rad(>

Plal(\iu vv(M-e initiated long before our belated rec-

tion, the regions resource managers and eoiiscr-
<>^'»iiti^>" thai the ecoregion harbors a remarkably

validnists liav<' yel to w<.rk with much understand- '''^^'' ^''versity of platits, bulterflies, tiger bei^ties,

ing of h<»v\' biological and ctdlural diversity have ^"^^' »iiii"i"iiil^^ t'onijured to 109 other ecoregions of

interacted within this h)ur-slalc area. Since the es-
«i"»'l^"' ^i^*' »" N(»rlh An»erica (Ricketts et ab,

' We an* gratchil for the sn|)port of the Arizona Comnuinity Foinidalion, the 1oun Creek Ftujndatioti. the Ollens
Foundation, and Agnese Hanry. all of v\horn enahle<l this sytilhesis. Our nianuseript was greativ improved as a result
of comments from Victoria Ih.lhmcll onr I" lagstaff c(»ll<'agnes l.arrv Stevens arul Tom Sisk, David Armstrong, and two
anonymous reviewers. Ihe numerous parllcipanls in the NAU/Terralingna-sponsored retreat, "Bridging Fcologieal Kes-
loratI(Mi and Finguistie Ke\ ilalization on Indian Reservations on the Colorado Plateau;' have greativ influenced our
thinking. Tn particular, v^t• thank Mcvwun Masayesva, K<Trel Sekakakn, Fuisa Mafli, David Harmon, and Steve Albert.
Faverne Masayesva Jeamie and Donna House have also offered ns gnidam^e and insighl into issues particular tu the
lloj.i and [Navajo, respectively. AiiiKH' Gooduin was responsil)le for (dS analyses in AKC-VIFW. and together with Dan
Hoone and Mori l{edst(MT. kindly assisted us with maps.

M:4'nter for Suslainal)le Fnvinwirnenls. Northern Arizona Fnivt^sity, Flagstaff, Arizona 8601 I. F.S.A.
*As far as we are eoueenu-d. an "ol)jecli\e" definition of the Colorado rialeau does not exist. Different researchers

draw the Plateaus houndaries differently, hut most agree diat die PlateanV geographic \m\\v\ is located in the Four
Corners region, wIumv the stales of Arizona, Utah, Ci)lorado. and New Mexico intersect. The ihree hgures inelnd<'<I in

(his (»ssay show luo iliffereni houndaries of the Colorado Flateau, espei tall) along the uurtheastern niargln. lor the
purposes of statistical analysis (of \\\v total area of Indian lands V(tsus federally protected lands, etc.) in this studv, we
used the Colorado Plateau iMninHary oiithncd in Figure '^. The honndary shown in Ixtlli Figures I and 2 is an "alter-
fiative"" deliruNition.

Ann. Missoi hi Bot. (mud. {J9: 164-175. 2002.
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Kij^urr 1. Uouiulaiy (if tlic Colorado Plattau. For additional maps, arlicles, and pliolo-^raplis, see (liltp://

wwu.c'plulmaaiaii.edu/indexdilin).

1999a. 19991)). Altlimigh recent National Monii- lions for rc(>louiisls iiUrif>;ueJ I)y redrock land-

nicnl (l.'sionalioiis such as [Uc (iraiul Staircasc/Ks- scapes. Indeed. \hr 8 and 10 million tourists who

calante have, in fact, taken into acccmnt die area's annuall\ visit national |)arks and inonunienls on the

biodiversity and rich cultural heritage, Uiese Ivvo Plattvui may receive some unanlicipated exposure

factors have rarelv been coucenluallv linked. More to this biodiversity and the ancient cultural influ-

I) pit-ally, ihf) have been off.-ivd as '-twin" atlrac- ences upon it. I)iil llial is scUlotii wlial allraded
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Tahir 1. National parks ol the Colnraclo nal<\ui. Suuric: National Park SiMvict- v\t'Lsilf nitt|)://\\\\\\.]ips.^ov)

\;\t(lirs

Park

Black (^an\(tn of tin* (Iimt)isoii
if

Rncc
Carnniilarids

(.apilol |{(H*f

Grand Canyon

Mt'sa ^Vr(I{*

Pt'lrilicd Forest

/ion

9 Nalional I'arks

Slat e

I'tah

Colorado

Utah

Utah

Utal

Ariz

1

zona

Colorado

Ariz zona

Utah

2 in A/; 2 in CO: 5 in CT

Ar re age

76,518

27,7{)r>

35,845

;5:i7,597

241,904

1.217,40;^

52.121
r

9;i,53;^

146,592

2,229.2 1 Ji tolal acres

(2. ,'5 niillion aires)

lliciii lu llie parks and iTioiuinieiils of the Painted llirvats siieh as the daminin'^ of rivers; oil, jras. coal.

Desert or Catiyoidands iti the first pla('(\ uraiiiimi, and a(jiii(er rniiiinji;: e(>t)ij)etili(»ii from in-

Beeause al>t)Ul 13.5 pereeiit (»f the Colorado Pla- vasive speeies; niisnianagenKMil of wildfire regimes;
leanV landmass is already protected by federal and the fragmentation of vvildland hahilals by rap-
ag<Mi(Mrs, llie eeoregion s extant biodiversit) has not idly increasing ur])ani/atIon. Such threats continue
been considered as gravel\ Imperiled as the bio- to diminish native biodiversity, both within and be-
Hiversity of oilier regions of North America. Nev- yond national parks. The Nature Conservancy
crtlndess, our recent (un|)ublished) survey of more (TNG) has therefore ranked the Colorado Plateau
than 70 <MivIrorunental |)rofessiouals (iiududing Na- within the third tier of hotsjmts of im[H'riK'd bio-
live Arm^ricans) working on the Plateau indicates (liverslt\. At the same time, TNC reco^nizcMl that

that this eeoregion remains unusuallv vulnerable to this ecoregionV ""rarity-weighted speeies richness
5»

Table 2. Nalional nioiunnenls of tlu- Cojorad*. Plateau. Sonrce: Nalional Park Service and nureaii of I.and Maji-
agiMuent wehsltrs (liltp://\\\vu.nps.'!io\) and (liUi>:/A\w\v.hhii.gov.)
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Utah

I
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zona

Ari
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A ri
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zona
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I
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3 1

9
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1 6
1
,0(M)

6, 1 3

1

20.iry3
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l,0i4,()()0

1 ,9()0.0( )0

7H4
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3,010
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293, ()(X)
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3.H59.519 lutai acres
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idwas coiisKtercd nion*I significant and less well- pai. and llualapai tribes on llie Colorado Plateau.

kiKtvvn than it deserved to he (Stein et al., 2(H)()); Figure 2 sliov\s the appr'oxiniatt^ geogra|)lue l)oun(]-

\u oinertl words, tlie ColoraiKi Phiteau liarhors inanv

hiologieal rariti(*s whose vuluerahility to thrtnits has

aries of these six iiKhgeiutus language faniiHes in

1()5<). \vh<'n the Coh)ra(lo Plateau ofheialiv became

not vet been adeijualely assessed. Consider tlie fact pari of L.S. territory. Tribes and communities who

thai the relativelv well (md<»vved (Jrand Canyon \a- sp(tke (s[)eak) a language that belongs to one of the

tional Park has continued to lose an a\erage of on( six families were lixing in these an^as at that p(»int

sp(H'ies p<M- year during the last two d<'cades: the in time. For example, Navajo and A|)ache spt^ikcMs

park's cuncnl research budget and resource man- occupied the lands shown as '"Soutliern- Athabas-

agement strategies have somehow n(»t been sufli-

cient lo prevt^nl the local (Extirpation <»f rare spe-

cies.

Igniting aside for the moment the degree to which

current threats Imj)eril the econ^gions biota, it is

clear that the Colorado Plateau is indeed rich in guislic/cidtural endemism. Nevertheless, there is

such rarities, inchuling endemic species (that is.

can" on this historical map.

Th(E Colorado Plateau undoubtedly ranks am(»ng

die top five Am<M-ican regions north of the IVopic

of (dancer in terms of lirrguistic. cnllurah and bio-

lo'rical diver-sitv, as well as in biological and bri-

not a sirrgh' conservation plan that lakes into cie-

species with narrow <listribrUioiis that occur irr this count both the cultural diver'sity arrd the biological

(hxersitv of the regi(ni. It is as if the historic andecoregion and nowhere else). Continent-wide lloris-

tic analvses b\ Kartesz and Farstad (IWOj ha\e geographic relationshi^is between "iralure^' a!id

"culture" on the Phiteau are someliow irr(de\ant. or
alfirme<l that the Plateau is the ecoregion <tf con-

tinental North America with the highest rate of \as- too hotiv debated to be of value In conser\ati(tn

eular plant endemism. reporting 290 sptnics re- iilanning. \X hih^ it may be reas(»nable for conser--

stricted lo this ecoregion. For the fauna of the vatiorr planners l(» be skeptical of |>airiting all Na-

Colorado Plateau ecoregion, Da\ id Armslrong (in ti\e \merican land and water managenu^nt practic-

piv[).) has recently determined that 23.0 ptMceirt of es as "ccologieally noble," it is also tragic that so

the mammals and 30 [lercent of the rodents exhibit

endemisrrr at the levels of species or subs[)ecies.

While apiir(M'iation of the Plateaus biological

f Native American comnuniities lia\e been in-

volved in planning national parks and nnwiuirrerUs

adjacent to their current reservations. These federal

uiri(|ueiress has grown, rcH'ognition of its cidtiual lands were clearly parts of their historic homelands

and linguistic irni([ueness still lags far behitrd. Ihe (Birrnham. 20()()). As a result, th<' management (tf

Colorado I'latc^rn is home to more speakers (»f Na- cultiir-al resources and tlu^ management of natural

tive Anu-rican languages than all other regions in resour-c(^s have ty|>ically l>e(MMlone bv different sets

the United States combined. The ec(tregionV indig- of sptniahsLs, sometimes involving Native Arneri-

enous peoples belong lo 24 different tribes, bands. cans in the forrtier brrt ru'arly always ignoring their

or dialect eommirnities and represent six dillcieril

language families (Table 3).' (Fnglish. of course, as

well as Spanish and Basque are also s|)ok(Mi Ikm'c.)

Among tlu^ Plateau's indigeMious languages, /uni is

a laneua^e isoIatt\ or what biologists might call an

Iraihtional ecological knowhMlge of the hitter.

This historic faihn<' of the vast majority of con-

servation biolo'rists and environmentalists to >ub-

stantlvelv engage Native American comtnuniti(*s in

colhiborative w(uk basi-d on shared goal> i> both

disa|i|)oinlirig and ironic. It is ironic because the

eonhng to manv linguists. Zuni (a'.shnci) has no long-term r-esidents of the Colorado Plateau have

close relative in any other languag(^ family (Camp- substantial knowledge about the histiny of the local

ende!iiic" language of the Colorado IMatearr. Ac-

bt^ll, 1997). In additi<Mi to /uni. the odier language flora and fauna that is not available IVom other

families indiirenous to the (Colorado Plat^^au inchrd* sources. Kveii if all their curi'enl luuiting. foraging.

Kei-es. a familv re[)r-esenled by Aconia I'ueblo. La- or hirniirrg practices are not considered to be eco-

logicallv benign by ctinservation biologists (l)ia-

nron(L 1993). this does not rregale the value of iheir

traditional ecological knowledge (as defrniMl by

\thabaskan, Berk<'s. 2000) about factors influencing plant and

re|>resented bv die Apache and Navajo languages; animal distribution^, densilies. and vulnerabilities.

and Yuman. rvjiresented by the Yavapai. Havasu- | Incidenlallv. Diamonds (1993) widely cited con-

denrnation of pr<'hi>loric people^ of the Colorado

Plateau for defoi-estinir the (^haco Canvon ai'ca to

gurra Pueblo, and /ia Pueblo: Kiowa-Tanoan. the

language famil) represented at Jemez i\reblo: I to-

A/t<-can. the language family to which the lloj)i,

Cle, and Paiute languages bel<»ng

' Tlic mirnenms -^ounTS for Tahle 3 ar'c roiiiid in llic

Fitcraturr (".itt'd. and each soutce is prcccilcd In an as-

terisk i:^).

obtain timber t(» build multi-stoiied pueblos has

been refuted bv ri^cent strontiinn isotope <'vidence
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Locations of Indigenous Language Families

on the Colorado Plateau in 1850 GIS Support From

190 95 190 Kjlomelers

CMffiN COffllWlM TFOWQlQCa

ri<;iirt' 2. I ji(j|i(His of iinli<^cn()us hiii^iia^c (aiiiilics on {\\c (Colorado Plalcau in 1850. (Kroiii dala dcvcldprd l>\ tlu

C^cnNi lor Siislainahlc l'ai\ intiirricnls.}

that the Chat'o Aiiasa/i oltlained llu'ii [xindcrosa thr tiiorc prrlinenl (lucslion is wlu-tluM' llic Iradi-

tional ccoloiiical knowlrdirc of l*lal(^aii Irihrs is l»r-
I ^aiHi s|)riK'e/iii /lii I )('ani.s liv cutting a single age v1 las^

of" Irrcs selected from two large rnounlain ranges

50-75 miles away (Knglisli el al,, 2(H)]).| Inde^etl,

IMg lost at such a ra|)id rale lliat it will no longer

be of service in biological conservation ([Nal)han,
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ligations (L. Masayrsva J<'aMnr, in NaMian tK^ nienilxTs fn»rii (»ve*r 200 (ornmuiiilics in invenhny,

Traditional ei*()li»gi('al knowledge ean also lie

ns»*ful in locating atul staging rare s{)eei<"s reintro-

monitoring, and restoration teehniijues for environ-

mental i)roleetion.

duetions ami lial>ilal restoration. At a tirn( lu' v\nen MoRKLiNKAcKS AiiK Nki:!)!:!) Hitwkkn
tlie California Condor reeov<'ry efforts in California Ecot.oclCAI. l{i:s'l'()K \'ri(»N AM) ^l^(.lllS'rl(:

were on the verge of failun*, Kea (1981) proposed RfaI'I' \tJ/A'ri()[\

lliat tlie recovery team broaden its view and con-

siih'r reinlnuiuelions in the historic refuiiinin near

the Cohuado |{i\er"s (wand Caiiyon, where oral his-

l<»ries from the llopi recall sightings of the giant

Ijird llicy call kudaloko (W hiting unpuMished, ii»

Seaman, 199,3). This has, in fa(*l, tnrtied out lo he

one ol th(^ mor(^ successful areas for Condor hmu-

tiodnctit^n, evt^i llu)Ugh it is outside of California

where many biologists erroneously presumed that

the Calilt)rnia Conilor ludonged (Rea, 1981).

In addition lo the many ecological restoration

projects r<M'ently initiated on tribal lands, most Na-

tive Amerit I 4 eonununilies on the Colorado iMa-

IfWKsiMKM I^ C()^SKI!\ Arl()^

CAincrr^-lUiM i)iN(; roii Nviixi: Ami:ui(:ans

UllMAINS CUII'ICM,

leau are activel) t^igaged in language stabilization

and nnitali/alion efforts (Cantoni, 1996). These

language rt^storation projects (iflen include the

elaboration of tlu* entire extant lexicon of a tribe,

including its names for plants, animals, and lluMr

habitats. In eliciting these names, Iniguists often d<»

not know the |)arlieular seienlillc la\a the words art*

describing, but nevertheless record theological in-

formation that may be of use to ecological restora-

tion and species recovery projects (Nabhan,

2000a). For itistance, the Dine nami* for th<* Indian

,. 1 1 .1 n ri f K rr •
i ii paintbrush, Cdstillcjd lanatu A, Cray, is dxih yiilik-

lorctecades, Itjc JHueau of Irulum Allans lianllv . , . ... / . . "

involviMJ Native Americans in so-called technical

decisions it'garding biological resoiuce and land

nianag(M)i<Mit op! ions on tribal lands. While the

idaa IsoJi, meaning "big hummingbird's food," to

distinguish it from th(* beardtongue, Penstcmon bar-

batas (Cav.) Roth, called dak ylilihidaa)s\>()z. or

I TNI .• * • •
I

• 1 •
I 1 'Tood of the sl(Muler hunmiin<rbird." It may be that

number ol lNali\e Americans trauied in l)iol()gy and ... , , ... «

nature resource managemenl incrtnised fivi^fold \)r-
Dine elders rtMoguize that these two flowers are

mingbirds, and that such information can be inte-

grated into tx:ological restoration cKorls to increase

forest iuid(*rstory biodiversity.

IO-7/V I iiUM\ I
• 1 • Iretiuenled bv different sizes and s|)ecies of hum-

Iween 19/(1 and 1999, there remauis a chronic un- .... '
i . ... . . .

derinvcstmeiit in training Native American profes-

sionals in bi(»<liversity cons(*r\ation on tribal lauds

relative to the training available for professionals

managing federal lands. The Navajo Natural Ib^i-

tage Program, first sponsored by The Naturt* (Con-

servancy, has become an outstanding e\amj)le of

the ^'conservation pay-ofT' of such investment

(Slein el al., 2000). The llopi, Zuni, and While

C()^(:Ll'SI()[\s: huM.ic v'i'ioNs i-on Cioini,

CoNSI:K\ ATION SrilAITCIES

Over the last decade, IrtMutMidous effort has gone

into defming, locating, and rapidly assessing the

Mountain A[)aelH^ Iribes ha\(* also tlevidopf^d pro- species richness of "holspots of bi(tdiv(^rsity" (Mit-

ttM-meier ct ah, 1998; Olson cK Dincrslein, 199o;grams that include wiltllilc management, eiulan-

gered species recovery, and ecological rt^storation. RicktMts c[ al., 1909a). H\ some ac*c<umts, these

In the case of iht^ Zuni, tlicir program to nMiitro- hotspots not only capture a largt^ proporliiju of the

duce beavers as |)art of the Iribes riparian rc^to- planet's biiMliversity, but they also define an agenda

ration tTforts has involve<l elders teaching youth for constM-vation invt^strntMit, which is largely ex-

pendtMl on land purchases and infrastructure dc-aboul the cultural significance of beavers and other

wtMhmd dwellers (Albert <?v Trimble, 2000). \\ hen velopment for pi(»tecltMl areas (Mittermeier et al.,

both WesttM-n academic and traditional etiological 1998). by investing an average t)f $d() million/year

knowlinlgt^ art^ valutMl by such programs, it ensures on land piuchases in hotspots. rather than on the

tlial Indian yt)utli iiilcn^sted in natural history are current "scattergutr" a]^prt>ach of current ct)nser-

not forced to choose betwtH'n their own cultural way vatit)ii (expenditures, these coii^tM\atit)n strategists

of looking al the nalural world, antl the way of mod- have propostnl a nt^w "silver bullet" to biotliversity

cn\ scienc(\ One superlative <»xample of such ca- loss that coultl protect areas ct)ntaining a high pro-

pacily-building cllorls among Native Americans is ptntion of the vvorltls s[)eeies, while busint^ss out-

the KPA-fundtMl Institute for Tribal Imu ironmental side the hotsjH>ls et)uld be alltiwtMl to go t)n as usu-

Professit>nals bast^l at Northern Arizona University, al.

wfiich has already trained more than 500 tribal EhrcnfcM (in pn^ss) has pointed out the serious
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2()(H)a). To (late, iliis rapitUy disapix'ariiig orally Aiiicrirans on llic C(»lora(lo Plaloau have yel lo ro-

liatisniillod knowlod^^e lias rarely heeii syslemali- eeixc much inveslinerU (Vorn fcMleral or j)ri\ate

call) taken into ac-coiiiil and \alue(l by land man- somces for ihe inventor) of dieir biodixersitv. r»ion-

ayers. who oft<'ii consider such knowledge lo he tlie itoring, and iecover\ of their rare species, or KkmI

quaint hut an(M'dotal or superstitions recollections capac"it)-ljuil(hng in em iroumenlal ])n)leclion —
(f seientiricallv untrairu'd old-timers. relative to die lonsiderahle supt>ort given to lhos<

Even eontetiiporary Native AnK^rii-ans' roles in vvorkin*^ on a<ljacent federally protected laiiils.

manaj^In^ the lauds of die Colt)rado IMaleau have

heen cluonlcalU luulerestiuiated. ^\ Idle the (rraud

If all die s[)ecies louiid on Indian lands were also

found on lands rigorously protected hy the National

Canyon Tmst eonsidt^'s "Indian country" to com- Park Ser\ Ice or The NatLue Conservancv, pi-rhaps

prise just a quarter (»f the Colorad<» Plateau's 130 this issue would he easier for conser\at!on hi(tlo-

niillion acres (Htn-ox & Ack, 1996; Wilkinson, gists to ignore. However, the narrowly distributed

P/J9), our CIS-basi'd analyses more accurately es- endiMuicrs of the region iwr often restricted U* liah-

ilats found only on reservation lands, and not onlablish that 29~:V27r of the Cohuado Plateau is be-

ing managed by Native American commnnilies (de- paik lands. The Navajo sedge, Carex specuuolii J.

pi-ndlng ujion which dennitlon (»f the Plaleau's T. Howell, is an (Midangered species found around

boundaries is used). Hy virtue of this fact alone, it onl) three springs and ^eep> used by Dine (Na\ajo)

wouM be presumjituous if not impossibli' to d*'\tdop li\<\s|ock herders, and one spring used b\ Hopi

a systematic eonser\ atiori plan htr this (H'oregion farmers. In other words, its range is restricted lo

that did not tak<' Into account Native AiiKMican the Navajct and H(»pi Reservations (D. House, p<us.

land stewardship and hadilional (H-ol(»gical knovvl- conmi.; Nabhan et ah, 1991). Similar situations o<'-

edg(^ of (Midangered species on the Colorado Pla- cur for the endemic Ho|ii chipmunk [Tanilas rufiLs).

teau (Nabhan, 20()(la, b).

In a modest effort to Ix^gin to bridge the historic

a subspeci(^s (tf the S{nttt<'<l (wound Scjuirrel [Sper-

moplulas spilosoma crypfospilolus)^ the Cluiska and

pa[> between studies ol biological and cultural di- runilcha Mountain subspecies of Aborts stjuinfl

verslly, Northern Arizitna University^ Ceiil(M- for {Sciurus aherti cluiskensls), and a subspecies of St(^-

Sustainable Kn\ ironments (CSE) has initiated a [)i- phenV woodrat (Xeotonia slephcnsi relitiu) found

lot study with die Crand Canyons Wildlauds Coini- only on Navajo lands. Kveri if eonservali(ni biolo-

cil t(» assess ways to heller safeguard and restore gists continue to feel ill-e(juippcd to deal with the

both the biological and the cultural unujueness of cultural and legal (soxcrelgnU) issues rt^garding

the Colorado Plateau. In designing this pilot study. plants and animals restricted to tribal lands, lh(7

weha\e iiuesligaled llic pottMitial linkages between can no long<'r ignore the fact that the onl\ means
biological and linguistic diversit) elucidate<l b\ tht^ to sustain diese specli^s is by prf)viding Nati

schohirs invobed in "'lerralingua: Partnersliips for

Linguistic and Miologieal Diversity/' an Inlernatlon- to pnilect or recover diese rare {lopuhilions and

\e

American land managers with the resources n<'<'d( d

al non-profit organi/ation hosted by f'SK, which has their habilats.

recently |)ubh>hed a global analysis ol bioenltural

<liverslt\ (Maffi. 200]). The following discussion

emphasizes why efforts lo conserve biological and

linguistic diversity should be linked, whenever pos-

sibh', using examples from die Colorado Plateau.

Tin: (;<)\sER\ ATION CoMMi MIA Needs to

Ei\Mm \(:k Tu\I)ITI()\\l Ecoloc.icai. K\()wi,F!)f;r

Tin: BiooiNERsiiA on Natin k Ameku: a\ Lands

Dkskiues Mouk Conskux \tio\ T\\ KsrMi;\'r

Tntliaii reser\alIons In the United Slates cover

t<Mis of millions ofs ()[ acres s of the North AuHMlcan con-

Unlil recently, endaiig(M*ed species n^covery

teams and ecological restorationists disregarded die

traditional ecological knowledge found in Native

American communities. P<'rhaps I he fust formal

breaklhrough occurred when Dine biologist Donna

Ihiuse inc<M"porated traditional ecological and eth-

nol)iological knowledge al)OUt the Navajo sedge into

linent, comparabh' in extent to the acreag(^ that the its federal species reco\eiA plan (House In Nabhan
Nalional Park Service manages for North \m<Micas et ah. P>9I). acknowltMlging thai Dine herd(M-s had

biodiversity, hi particular, reservation lands on the been stewards of this plant's habitat for decades

Colorado Plateau (Fig. 3) cover nearlv twice the and deserved to i>arlicipate in further efforts lo

area that national parks, monuments, preserves, safeguard the sedge.

conservation areas, wilderness areas, and wildlife In addition to their role as habilal managers,

refuges cover in the same ecoregion. Nevertheless, some cultural c(»mmunities on the Colorado Plateau

the 29.0 million acres of lands managed by Native intenlionall) protect rare species, as is the case
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H^uic 3. Nalive Am<M'Icaii Truliaii ncscrvatlons on or nt*ar llic Colorado Plateau.

willi the anonialous sunflower {HrVunUhus (itionxtlus lices (Nahhan & Reichliardt, 1983). Its flowers may

S. F. Blakr). Of lilt' Iwcnly-five known localities for be the sole source of a ceremonial lacepainl pre-

lliis species, at least seven are in or adjacent to pared for the Lakon mafia (maiden) ccrcrnoni<'s of

Ilopi fields and ki\as, where farmers and priests early fall, so that these sunflower populations are

spare it from their otherwise iifi;orons weedinj; prac- protected as a necessity for fulfilling spiritual <»b-
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flaws associalrd willi siicli an agenda, llic rtiosi se-

rious l)ein<i that niost hotspols are not only inhal)-

iled l>v diverse eidlures, but tliev ar<' also not for

sal<'. Hy llie mid 199()s pr()niin<Mil ellinohiologisls,

anthi()fK»lo*i;isls. linguists, and biogecigrapliers had

hroiiglil allerilion lo the fa<^'l thai the 10-20 richest

hi()di\t'rsily h()ts[)()ts were also extn^nely rich in

cuhuial (hvi'rsitv, which was Ivpicallv defined in

t<Mins of the richnf^ss o( extant indig(Mions hinguag-

es (Harmon. 1993). For instance, Toledo (1991) <il)-

ser\'ed thai (A [he nine coinitries eonsid<M-ed lo have

ihe highest sfu'cies richness of matmnals, six ol

these \v(Me als<» among the richest In in(hgenons

langnage gron[)s: Indonesia. Brazil. Mexico, Zaire,

India, and Australia.

Thre(^ commentaries are typically o(hM"e<l to ex-

plain this correlation and to hypothesize its causes

(as cited hy various authors in IMadi, 2001):

• Ge(>i(r(iphic delermijusiiv. Both species and lan-

guages di\<Msify in heterogf*neons landscapes

with lormidahlc geograjjliic harriers.

• Erofogicdl determinism'. Linguistic <liversification

occurs in rcsj)onse to high biodiversity, as dider-

ent cultural groups explore diverse ecological

niches for themselves and encod(* their knowl-

edge of rich hiotas in dillerent ways.

• Historic detenniuism: Areas ol high linguistic di-

versity today are "residual,'' persisting because

of their geographical isolation from (^xteiisive ag-

ricultural dcv(dopment (implying that now-impov-

erished ar(\is were once more di\erse).

Clearly, our Colorado Plateau j)ilot >tud} rcllerales

a pattern seen on oth<'r continents as wtdl: where

hotspots of biodiversity or end(Mnism are inhabit(Ml

by a diversity of cultures, the ways In which these

cultures encode traditiimal e<^'ological knowledge

about species in tlicir native kuiguages has tremen-

d<ms potential for hel[)ing to conservi' this biodi-

versity (Nabhan, 200()b). From this fre(]uently ob-

serve! 1 corndation. sever al management

implications must be c(nisidercd:

It may not be feasible or even ad\isal)le for gov-

ernmeiU or non-government organizations (NGOs)

to purchase the lands within these liotsjiots for

biodiversity j)rotection. because much of the bi-

ologically (Hverse area may be "<'omrnon lands"

held in trust l)y these cultural communities, such

that they camiot be purchased, tradcil. or con-

demned. New efforts to conser\e biodiv(M'sity

lands held in trust for future generations of iii-

dig(Mious {)<M)ph's (Burnham, 2000).

It is [)robablc that f(»r such high levels ol biodi-

versity to persist in aii) h(»tspot until this day,

indigenous n^sidents consciously or unconscious-

ly develo[)e(l active and j)assive means of man-

aging particular landsca{)(*s, microhabitats, or

species guilds to maintain tlit^n. The potential

utilit} of such knowh^dge, skills, and practices is

great (Xabhaii. 2()0()b). so much so that spccii's

recovery t*nuns and formal land managers should

Ijc encouraged to integrate such knowledge iiil(»

their conservation management plans (liixill iK

Nal)lian. 19955).

It is likely that pnt|Htncnts of biodiversity c(Hi-

servation will forge strong(M", more effectiv<^ col-

laborations with indigenous residents in biodi-

versity hotsjHtts if they listen to and respect

indigenous concerns about sovereignty, cultural

property rights, and s(H'n'ts associated with eso-

teric beliefs and ceremonies. Conserxationists

should attempt t(» collaborate on community-

based projects that foster the continued oral

transmissit>n of traditional ecological knowledg<'.

the persistence of indigeiKtus languages, tradi-

tional subsistence or ceremonial j)raclicc^s, and

the generation of health benefits or income for a

broad cross section of community members.

While such community-based conservation el((»rts

are already given lij) ser\ ice from goxt^rnmcnts

and NGOsalik<\ there remains a disproporlionati^

investment in "toj)-d(nvn'"' conservation stratt^gics

and only scattered Investment in commuiiit\-

based "bottom-up" strategies for maintaining bio-

diversity.

Given the fact that traditional ecological knowl-

edge about landsca[)e-lc\(d biodiversity Itself is

being ditninished (Herkes, 2000), the fragile* r*^-

lationship between the two needs to be more tan-

gibly ex|)lored. \\ hilc manv biogeographers ami

linguists are already involved in efforts l(» under-

stand gloljal patterns of biodiversity and cultural

diversity, it Is hoped that our pilot j)roject to safe-

guard the uni(|ueness of the Colorado Plateau wi

encourage other c<»mmunitv-based practitii>iH'rs

to experiitient with inorc practical means ol in-

tegrating indigenous knowledge Into collaborate

e

efforts to conserve the world's hotspots <»f diver-

sity and eiidemism.

1eisew h( k i-i \
\\ ill the world netnl not make the same Literature Cited

\w istakc the National Park Service historically
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Iucimung. <tr fmagling the rights to species-rich
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